Abstract. Field observations reveal that night-migrating passerines sometimes fly during early morning hours. Functional consideration of daytime flights have overshadowed proximate questions regarding the sensory basis of daytime orientation. I conducted a series of early morning cage-orientation experiments in spring with four species of migrating warblers (Parulinae) on the north coast of the Gulf of Mexico. Whereas birds were poorly oriented on overcast mornings, the headings for three species were oriented in a seasonally appropriate direction when individuals were tested on clear mornings with the horizon glow from the rising sun visible. Moreover, the direction of activity was influenced in a predictable way by manipulating the pattern of skylight polarization. Skylight at sunrise appears to function as a source of directional information for morning flights of migrating warblers. This interpretation is consistent with field observations of the orientation behavior of free-flying migrants, and reinforces speculation that solar-related information is involved in the orientation of ongoing migratory flight, or redetermined orientation following nighttime displacements. In any case, the responsiveness of several species in a cage situation may allow controlled experiments on the question of course correction and redetermined migratory flight.
INTRODUCTION
For example, some of the morning flights that are common along coasts probably represent efforts to regain land following offshore drift the preceding night (e.g., Myres 1964), whereas others occur in response to winds unfavorable for continued flight (e.g., Richardson 1978a). Gauthreaux (1978) suggests that the morning movements at inland localities may function to correct for wind drift sustained during nocturnal migration, and he refers to such flights as redetermined migrations (sensu Lack and Williamson 1959). Other early morning movements of nocturnal migrants may simply represent ongoing migration (Bingman 1980 The Polarization Experiment was performed under clear skies before the sun' s disc was visible to the caged migrants (approximately 60 min). The top of each orientation cage was completely covered with a linear polarizer (Edmund Scientijk) that oriented the E-vector the same in all parts of the sky, polarized light from all parts of the sky almost lOO%, and reduced transmission to 25% of ambient. Individuals were assigned randomly to one of two groups: (1) polarizer E-vector oriented 45" counterclockwise from the azimuth of sunrise and (2) polarizer E-vector oriented 45" clockwise from the azimuth of the sunrise. The two groups were thus exposed to skies of identical color and light intensity patterns, but had E-vectors that differed from each other by 90" and from the natural zenith sky E-vector by +45". Activity records from Emlen funnels were divided into 16 22.5" sectors and quantified according to a density scale. The mean direction of activity and the concentration of activity were calculated according to vector analysis. The headings were pooled for each species according to experimental situation and subjected to analysis (see Batschelet 1981) . All vector mean headings were included regardless of the length (r) of the vector. Analysis of the relationship between vector length and vector direction suggests that meaningful orientation is not dependent upon the concentration of activity (see Wiltschko and Wiltschko 1978) .
RESULTS

SUNRISE VISIBLE EXPERIMENT
Only the orientation behavior of species for which there were sufficient data to draw inferences is presented (see Fig. 1 ). When tested on clear mornings (horizon glow from the rising sun visible), trans-Gulf migrants displayed early morning cage activity that was oriented in a seasonally appropriate direction. Two species, the Ovenbird (Seiurus aurocapillus) and the Northern Waterthrush (S. noveboracensis), show northerly orientation, though the distribution of headings for the latter is bimodal along a North-South axis (Fig. 1) Bimodal orientation characterized the behavior of Northern Water-thrushes in both the Sunrise and the Polarization Experiments. Although it is not readily apparent why this species or any of the species tested, for that matter, would display a bimodal pattern under the Sunrise Experiment test conditions, the pattern might suggest some ambiguity in the orientation process. Based on the bimodality found in both experiments it might be tempting to infer that migrants are using the pattern of skylight polarization to orient their early morning activity. However, the bimodality evident in the Polarization Experiment distributions probably reflects ambiguity associated with the experimental treatment; the two ' ends' of the E-vector cannot be distinguished in the type of polarization patterns presented to the caged birds (see also Able 1982). Hence, unambiguous compass directions are not provided. Migrants using polarization patterns under natural skylight (Sunrise Experiment) should be able to distinguish unambiguously a geographic direction (see Brines and Gould 1982) .
Fourth, the cage-orientation results reported here are consistent with speculation that early morning activity may be involved in the redetermination of migratory orientation following nighttime displacements. If night migrating birds select a direction prior to their nightly departure and then try to maintain that direction while aloft, when do they adjust for the orientational errors and displacements that occur while en route? Of course, how well migrants maintain a preferred heading is difficult to evaluate. Once aloft migrants are seldom observed to be disoriented, though flight in seasonally inappropriate directions is not an uncommon observation ( 
